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According to Self-Determination Theory, need-supportive teaching fosters students’ motivation. The
present study examined the interplay between the three dimensions of need support: autonomy sup-
port, structure, and involvement. Using both student and teacher-reports (N ¼ 287 Grade 7 students),
configurations of need support were examined with Latent Profile Analyses. Balanced profiles were
identified based on student reports (low, moderate, or high need support), while unbalanced profiles
were identified based on student-specific teacher-reports. Higher levels of need support were associated
with more motivation and achievement, while high levels of teacher-reported structure and involvement
could not compensate for a lack of teacher-reported autonomy support.
© 2020 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).1. Introduction
Student-teacher interactions affect students’ motivation and
learning. Self-Determination Theory (SDT: Deci & Ryan, 1985; Ryan
& Deci, 2018) is a comprehensive framework that provides a
theoretical base for classifying interactions in this regard. According
to SDT, three fundamental human needs exist, for autonomy,
competence, and relatedness. Teachers can support these needs
through provision of autonomy support, structure, andk.f.a.stroet@fsw.leidenuniv.nl
thor position.
ier Ltd. This is an open access articinvolvement (dimensions of need support) in their interactions
with students and, thereby, foster motivation. Indeed, many studies
indicate clear positive associations between teachers’ need support
and various aspects of students’ motivation and school achieve-
ment. In most of these studies, separate analyses were conducted
for each dimension or composite scores were used (see Stroet,
Opdenakker, & Minnaert, 2013 for a review). Thus far research
into the interplay of the three dimensionsdor profiles of teachers’
need supportdin fostering student motivation is scarce (see sec-
tion 2.2 for exceptions), leaving unexplained how the three di-
mensions of need support are combined in practice and if high
levels of support in one or two dimensions can compensate for a
lack of support in another dimension.
For example, imagine what happens when a student does notle under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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teacher, but does feel that her teacher gives her sufficient freedom
in her thinking, provides relevant choices (autonomy support), and
offers clear guidelines and explanations (structure). Firstly, do such
unbalanced profiles of need support occur in practice? Or are the
three needs so much intertwined that some sort of balance is
automatically accomplished? Secondly, if unbalanced profiles do
indeed occur, how would these be associated with motivation and
learning? In the example, will the high levels of autonomy support
and structure compensate for the lack of involvement, or not?
In the present study, we focus on two research questions. First,
we examine naturally occurring profiles of teachers’ need support
in practice. In doing so, we examine need support from two per-
spectives: teacher-reports (per student) and student perceptions of
teachers’ need support. Second, we examine relationships between
these naturally occurring profiles of teachers’ need support and
different aspects of students’ motivation (autonomous motivation,
controlled motivation, self-efficacy, behavioral engagement), as
well as their school achievement.
2. Theoretical background
2.1. Self-Determination Theory, motivation, and school achievement
2.1.1. Self-Determination Theory: teachers’ need support
SDT is built on two core assumptions about human nature, that
lie at the basis of SDT’s view on what is motivation and on how
people can be motivated (Deci & Ryan, 1985). The first of these
assumptions is that people have an active tendency toward psy-
chological growth and therefore strive to exercise and elaborate
interests and to seek challenges. The second assumption is that
people have a tendency towards integrating their experiences in a
coherent sense of self and strive both towards being causal agents
and towards internalizing the knowledge, customs, and values of
relevant others that surround them.
Based on these two assumptions, SDT differentiates three
fundamental psychological needs e autonomy, competence, and
relatedness e and states that psychological growth can be fostered
when the social context supports these basic needs (Ryan & Deci,
2018). Applied to the context of education, this means that it is
important that teachers adopt a teaching style supportive of these
three needs. First, students’ need for autonomy refers to people’s
inherent desire to be causal agents and to experience volition in
their actions. This need can be supported through autonomy-
supportive teaching, which entails multiple components:
providing students with relevant choice, fostering relevance,
showing respect, and using informational rather than controlling
language. By implementing these behaviors in their teaching style,
teachers nurture students’ interests and encourage that students
are willing to engage in learning out of volition rather than feeling
pressured to do so (Jang, Reeve,&Deci, 2010; Stroet, Opdenakker,&
Minnaert, 2015). The need for competence refers to the need to feel
effective and in control and to be able to stretch one’s capabilities.
Teachers can facilitate this need by providing structure, which
entails the provision of clarity, guidance, encouragement, and
feedback that is informational, not evaluative (Stroet et al., 2015).
These behaviors help students to understand the expectations of
their teachers and how they can effectively meet these expecta-
tions (Jang et al., 2010), without feeling pressured to perform.
Students’ need for relatedness refers to the desire to experience
belongingness and feel connected to others (e.g., Baumeister &
Leary, 1995; Ryan, 1995). Teachers can support this need by
expressing involvement with their students by showing affection,
interest, attuning to students’ needs, and offering emotional sup-
port (Stroet et al., 2015).2
2.1.2. Motivation
Based on its two core assumptions, SDT further differentiates
between autonomous versus controlled motivation (Ryan &
Connell, 1989; Ryan & Deci, 2018). Autonomous motivation oc-
curs when students engage in activities out of enjoyment or in-
terest or because they personally value an activity, whereas
controlled motivation occurs when students engage in activities
because they feel pressure to do so by others or from within (e.g.,
guilt or shame) or for the sake of a reward or punishment (Ryan &
Connell, 1989; Ryan & Deci, 2018; Vansteenkiste, Lens, & Deci,
2006; Autonomous motivation is considered more beneficial for
(deep) learning and well-being than controlled motivation. In ed-
ucation, autonomous motivation has been linked to higher quality
learning strategies (Grolnick & Ryan, 1987; Vansteenkiste, Simons,
Lens, Sheldon, & Deci, 2004), the use of more effective learning
strategies (Michou, Vansteenkiste, Mouratidis, & Lens, 2014), class
participation (Green et al., 2012), and various aspects of students’
psychological well-being (Black & Deci, 2000; Levesque, Zuehlke,
Stanek, & Ryan, 2004). Providing students with autonomy sup-
port, structure, and involvement has been found to facilitate stu-
dents’ autonomous motivation and prevent controlled motivation.
In addition, teachers’ need support has been found to facilitate
other aspects of motivation such as self-efficacy, behavioral
engagement, and subsequent achievement outcomes (for a review,
see Stroet et al., 2013). Self-efficacy concerns how well students
think they will do in an upcoming task (Midgley et al., 2000) and is
anticipated to be strongly associated, particularly with teachers’
provision of structure. Engagement can be seen as an externaliza-
tion of motivation; it can either be (1) behavioral, which refers to
participation in learning activities as is manifested in for example
persistence or attention, or (2) emotional, manifested in for
example enthusiasm or enjoyment, or (3) cognitive which refers to
a self-regulated approach to learning and use of meta-cognitive
strategies (see Fredricks, Blumenfeld, & Paris, 2004; Skinner,
Furrer, Marchand, & Kindermann, 2008). In the present study, we
included only the behavioral component as this component is not
so much represented in our other motivational outcomes.
2.2. Combining dimensions of need support
In SDT-literature (e.g., Deci & Ryan, 1985), the needs for auton-
omy, competence, and relatedness are considered interdependent:
experienced satisfaction of one of the needs can boost (or even be a
prerequisite to) experienced satisfaction of another need. In this
regard, Deci and Ryan (1985) argue that feeling at least somewhat
competent to do a task is a prerequisite to experiencing autonomy.
For example, to a student who does not have a clue how to go about
analyzing a text for her language class (i.e., a lack of structure), it
will not matter much whether or not she receives choice in text
topic or has opportunity to express personal viewpoints on this
topic (elements of autonomy support). It could be anticipated that
this student will not perceive autonomy support that is provided to
her as such, and, accordingly, that there will not be any effects on
motivation and achievement. Further, the SDT-notion that a sense
of relatedness makes people more open to accept the other’s
viewpoints and not feel controlled by their suggestions is particu-
larly relevant with regard to the dimension of involvement (Deci &
Ryan, 1985). It could be anticipated that students who experience
involvement from their teacher are therefore more likely to expe-
rience autonomy support also. In all, students’ perceptions of need
support in each dimension may be strongly intertwined and sub-
sequently, profiles of need support are expected to be balanced
(similar levels of experienced support in each dimension).
For profiles based on teacher-reported need support the same
argumentation does not necessarily hold. It could well be that
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gested that although SDT conceptualizes autonomy support and
structure as complementary dimensions, in practice, many teachers
see autonomy support and structure as opposite ends of the same
continuum (e.g., Hornstra, Mansfield, Van der Veen, Peetsma, &
Volman, 2015; Jang, Reeve, & Deci, 2010; Reeve, 2009;
Vansteenkiste et al., 2012). An explorative study on teacher beliefs
(Hornstra et al., 2015), for example, suggested that some teachers
considered autonomy support and structure as opposite di-
mensions. Especially with at-risk students, who are from a less
affluent background or have a lower ability level, teachers
expressed a need to offer structure by providing these students less
autonomy compared to other students (see also Pelletier, Seguin-
Levesque, & Legault, 2002). Hence, when looking at teacher-
reported need support, it could be that high levels of autonomy
support may be associated with lower levels of structure and vice
versa. Regarding involvement, it is unclear whether teachers
consider involvement as independent, complementary, or opposite
to autonomy support and structure.2.2.1. Prior research on naturally occurring profiles
Prior studies that include several dimensions of need support
provide interesting suggestions regarding our first research ques-
tion into naturally occurring profiles, while important gaps remain
as well. Studies on student-perceived need support typically re-
ported strong positive associations between the three dimensions.
Most studies found correlations between the three dimensions
ranging from r ¼ .50 to r ¼ . 81 (Domen, Hornstra, Weijers, Van der
Veen, & Peetsma, 2019; Hospel & Galand, 2016; Lietaert, Roorda,
Laevers, Verschueren, & De Fraine, 2015; Sierens, Vansteenkiste,
Goossens, Soenens, & Dochy, 2009; Skinner & Belmont, 1993). In
one longitudinal study, weaker, yet still substantial correlations
(r ¼ .32 e r¼.50), were obtained between autonomy support and
involvement at each wave (Schuitema, Peetsma, & Van de Veen,
2016). Studies examining naturally occurring profiles of need sup-
port are scarce. We found two prior studies examining profiles of
student-perceived need support. In secondary education,
Vansteenkiste et al. (2012) examined profiles of autonomy support
and one aspect of structure (clear expectations), and found four
naturally occurring profiles: (1) high autonomy support and high
structure, (2) low autonomy support e low structure, (3) high au-
tonomy support e average structure, and (4) moderately high au-
tonomy support and moderately low structure. Interestingly, no
naturally occurring combinations were found of high autonomy
support and low structure, or vice versa, suggesting that autonomy
support and structure are perceived by students in a somewhat
balanced manner. In higher education, Leenknecht, Wijnia, Loyens,
and Rikers (2017) identified three profiles based on student reports
that were even more balanced: overall low, overall moderate, and
overall high need support.
Relying on another source of data, namely teacher-reported
need support, associations of varying strength were found. In a
study on teacher-reported need support per class (Van den Berghe
et al., 2014), positive correlations between the three dimensions
were shown (r ¼ .37 to r ¼ .46), although they appeared to be
weaker than for student-perceived need support. For student-
specific ratings of teacher-reported need support, findings are
mixed. The aforementioned study by Skinner and Belmont (1993)
reported positive correlations between the dimensions of need
support (r ¼.27 to .65). Leflot, van Lier, Onghena, and Colpin (2010)
also reported strong positive correlations of r ¼ .51 to r ¼ .71 be-
tween the three dimensions of need support, while some other
studies reported weaker or non-significant correlations between
involvement and the other two dimensions, and even found3
negative correlations between autonomy support and structure
(r ¼ .26 and r ¼ .25) (Domen et al., 2019; Hornstra, Bakx,
Mathijssen, & Denissen, 2020). Finally, in one study relying on
observations of teachers’ need support (Haerens et al., 2013), a
negative correlation of r ¼.30 between observations of autonomy
support and structure was found as well as non-significant corre-
lations of both dimensions with involvement. Although these
negative correlations between autonomy support and structure are
in conflict with findings of many of the other studies presented
above, they are not completely at odds with previous literature.
That is, prior research suggests that many teachers consider au-
tonomy support and structure to be opposite dimensions (e.g.,
Hornstra et al., 2015; Jang, Reeve, & Deci, 2010; Reeve, 2009;
Vansteenkiste et al., 2012).
In all, these findings suggest that teachers who offer high (or low
ormoderate) levels of support for one of the needs, also are likely to
offer high (or low or moderate) levels of support for the other two
needs. Interestingly, this seems the case particularly when need
support is measured via student perceptions; for teacher-reported
and observed need support associations are weaker or, in one case,
even negative. Wewill now proceed with arguing why from a more
theoretical perspective, it makes sense to distinguish student-
perceptions sand teacher reports.
Thus far, most SDT-research has relied on student perceptions of
need support (Stroet et al., 2013), as these measures are closest to
how students experience student-teacher interactions psycholog-
ically and, hence, to how these interactions affect their motivation
(Deci, 1975). However, using alternative measures such as teacher
perceptions or observations is of relevance as well as these have the
advantage of beingmore proximate towhat teachers actually do (or
perceive to do) in their interactions and therefore (amongst others)
provide valuable input for classroom interventions. Moreover, be-
haviors expressed by the teacher with the aim of supporting their
students’ need, may not necessarily be received by each student
accordingly. Also, how students perceive the interactions will
probably depend on the teachers’ behaviors, but may also be sha-
ped by student factors such as past experiences with the teacher or
students’ self-esteem. Therefore, considering both the student and
the teacher perspective helps to gain a more complete under-
standing of teachers’ need support. Relying on teacher-reports, we
may answer questions such as: is a teacher who decides to provide
a specific student with autonomy support, also more likely to ex-
press involvement, or are these two dimensions independent?
In addition, prior research (see Stroet et al., 2013, for a review)
states that need-supportive teaching is a dyadic construct
expressed through the interactions between teachers and students.
As teachers typically interact not only with the class as a whole, but
also with individual students, it seems likely that they e
consciously or unconsciously e differentiate in their need support
between different students and are for example more autonomy-
supportive to some than to others. Studies using student percep-
tions of need support as well as student-specific teacher percep-
tions indicate that there is indeed much more variation in
perceptions of need support within classes than between classes
(ICCs < 0.42) (Bieg, Backes, & Mittag, 2011; Danielsen, Wiium,
Wilhelmsen, & Wold, 2010; Domen et al., 2019; Haerens,
Aelterman, Vansteenkiste, Soenens, & Van Petegem, 2015;
Hornstra et al., 2020; Hospel & Galand, 2016). Assessing teacher
perceptions of need support for each student individually may
therefore provide a more accurate measure of need support than
class-level measures. Based on the premise of the universality of
needs (Chen et al., 2015) and prior research indicating the positive
effects of need-supportive teaching (Stroet et al., 2013), it can be
assumed that higher levels of need support are beneficial for all
students.
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of teachers’ need support with motivation and achievement
A small body of SDT-studies examined how different combina-
tions of the dimensions of need support predicted student moti-
vation and engagement, yielding information that is of relevance to
our second research question into associations of different profiles
of teachers’ need support with student motivation and school
achievement. These studies have examined whether different di-
mensions of need support have additive and/or combined effects
on student outcomes (Hospel&Galand, 2016). Additive effects refer
to main effects of the three dimensions that cumulate in predicting
student outcomes. Hence, in case of additive effects, each dimen-
sion of need support contributes to student outcomes, irrespective
of the level of support regarding the other dimensions. Combined
(or interaction) effects suggest that the effect of support for one
dimension depends on the level of support in the other dimensions.
That is, support for one dimension could strengthen the effect of
support for the other dimensions, or alternatively, support for one
dimension might compensate a lack of support in other di-
mensions. For example, there would be a combined effect if a high
level of relatedness boosts the effect of autonomy support and
structure, or alternatively, would compensate for a lack of auton-
omy or structure.
Studies that examined the interplay between autonomy support
and structure found support for both additive and combined ef-
fects. Jang et al. (2010) found additive effects in predicting observed
engagement, although for self-reported engagement only auton-
omy support appeared a significant predictor. In a large-scale study,
Hospel and Galand (2016) found additive effects of both autonomy
support and structure (i.e., for both dimensions they found main
effects) on student engagement and combined effect (i.e., an
interaction effect between both dimensions). Sierens et al. (2009)
found additive effects of structure, but their findings also indi-
cated that structure only had an effect on students’ self-regulated
learning when levels of autonomy support were moderate to high
(combined effect). Noels (2003) only found additive effects of
perceived autonomy and perceived competence, which can be
fostered through structure. Finally, in their study on profiles of need
support, Vansteenkiste et al. (2012) found the most positive asso-
ciations with student motivation and learning outcomes for stu-
dents who perceived high levels of both autonomy and structure,
and the least adaptive outcomes for students who perceived the
low levels of autonomy support and structure.
In all, previous research on the interplay between autonomy
support and structure suggests main and additive effects of each
dimension of need support on a variety of student outcomes.
Moreover, several studies (Hospel & Galand, 2016; Sierens et al.,
2009) indicate that in addition there are combined effects of au-
tonomy support and structure, suggesting that experienced sup-
port in one dimension can boost experienced support in another
dimension. However, these studies all focused on student-
perceptions of need support, whereas for teacher-reported need
support associations may be different. Also, it is unclear how
involvement may add to or interact with autonomy support and
structure as the aforementioned studies focused only on the
interplay of autonomy support and structure.
2.3. Present study
In the present studywe aimed to enhance understanding of how
teachers combine autonomy support, structure, and involvement in
their classrooms, and, secondly of how these different combina-
tions relate to students’ motivation and achievement outcomes.
The study was conducted among students in the first year of sec-
ondary school who attended the prevocational track (“vmbo”). The4
prevocational track is the lowest track of the three main tracks in
Dutch secondary education and is attended by approximately 56%
of secondary school students in the Netherlands (Ministry of
Education, Culture, and Science, 2014). The first year of secondary
school is a critical moment in students’ educational career as the
quality of motivation starts to decline substantially for many stu-
dents (e.g., Opdenakker et al., 2012).
We examined need support profiles measured via both student-
perceptions and student-specific teacher-reports. This latter type of
measure has not been used often in SDT-research (see van Lier,
Onghena, & Colpin, 2010; and Skinner & Belmont, 1993 for excep-
tions), but is of relevance as teachers may differentiate between
students in their provision of need support.
Based on prior literature, several expectations were formulated.
First, we expected to find balanced profiles for student-perceived
need support (e.g., a profile with high experienced support in
each dimension, a profile with low experienced support in each
dimension, and possibly one or more profiles with moderate sup-
port). For teacher-reported need support, we expected both
balanced and unbalanced profiles of need support. Also, the cor-
respondence between teacher and student profiles was examined.
Given the relatively low correlations between teacher and student
perceptions of need support (e.g., Skinner & Belmont, 1993), only
modest correspondence was expected.
Second, we anticipated more favourable student outcomes
(higher levels of autonomous motivation, self-efficacy, behavioral
engagement, and achievement, and lower levels of controlled
motivation) for profiles characterized by higher levels of need
support. Because not much prior research is available, we did not
formulate expectations about whether there would be additive
effects (main effects) of need support only, or also combined effects
(interaction effects).
To answer our research questions, we applied a person-centered
approach. With the exception of Vansteenkiste et al. (2012) and
Leenknecht et al. (2017), all of the aforementioned prior studies
used variable-centered techniques to examine the associations
between need support and student outcomes In contrast, person-
centered techniques examine relationships at the level of the in-
dividual, and group individuals with similar patterns into a profile.
As such, latent profile analyses (Vermunt & Magidson, 2002) were
used in the current study because with these analyses, naturally
occurring profiles of need support can be identified and be related
to student motivation and achievement outcomes.
3. Method
3.1. Sample and procedure
A sample of 287 students from twelve classes from two schools
in the Netherlands participated in this study. The students were in
the first year of secondary school, which corresponds to Grade 7,
and they attended the prevocational track of secondary education.
Their mean age was 12.4 years (SD ¼ 0.65). Over half of the sample
(55.0%) were female, and 11.1% of the participants were from a non-
western minority background.
The study took place approximately two months after the start
of the school year. Prior to the start of the study, parents received
passive informed consent letters. Four parents did not allow their
children to participate. Questionnaires were administered during
Dutch, English, or math class. Some classes participated more than
once (they participated in multiple subject domains). More spe-
cifically, three classes participated in all three subjects, three classes
participated in two subjects, and six classes only participated in one
subject. This brought the total number of observations to 514 ob-
servations nested in 21 classes. Hence, some classes were taught by
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taught multiple classes. As such, the data had a cross-classified
structure (Fielding & Goldstein, 2006). In section 3.3 (Data ana-
lyses), we discuss how we dealt with this data structure.
3.2. Instruments
3.2.1. Student-perceptions of need support
The scales on autonomy support and structurewere based on the
teacher version of the Teacher as Social Context Questionnaire
(TASC) (original questionnaire developed by Belmont, Skinner,
Wellborn, & Connell, 1988, Dutch translation by Sierens et al.,
2009). The scale autonomy support consisted of eight items (e.g.,
‘‘My English teacher gives me a lot of choices about how to do my
schoolwork’). The subscale structure consisted of eight items as well
(e.g., ‘My math teacher shows me how to solve problems inde-
pendently’). Involvement was measured by a scale developed by
Peetsma, Wagenaar, and De Kat (2001), consisting of seven items
(‘If I’m unhappy, I can talk about it with my Dutch teacher’). All
items were assessed on a 5-point Likert scale ranging from
completely not applicable to me (1) to completely applicable to me
(5). Cronbach a0s were 0.75 for autonomy support, 0.70 for struc-
ture, and 0.90 for involvement.
3.2.2. Teacher-reported need support
For each individual student, teachers rated the degree to which
they provided that student with autonomy, structure, and
involvement. All items were measured on a 5-point Likert scale
ranging from completely not applicable to this student (1) to
completely applicable to this student (5). The scales on autonomy
support and structurewere based on the teacher version of the TASC
(Belmont et al., 1988; Sierens et al., 2009). Shortened scales were
used to limit the time investment of the teacher, as they rated each
student individually. Based on results from a prior (unpublished)
study in which all items were filled out, items with the highest
factor loadings were selected, while taking content coverage into
account. A pilot test with these shortened scales yielded satisfac-
tory results (see also (Domen et al., 2019)). Both shortened scales
consisted of four items (e.g., autonomy support: ‘I let this student
make a lot of decisions regarding schoolwork.‘; structure: ‘I am very
clear about my expectations with this student’). Involvement was
measured with the teacher-student relationship scale (Koomen,
Verschueren, & Pianta, 2007). The scale on involvement was not
shortened as the original scale only contained five items (e.g., ‘I
share a warm relationship with this student’). Cronbach a0s were
0.90 for autonomy support, 0.63 for structure, and 0.87 for
involvement.
3.2.3. Student motivation
The self-regulation questionnaire academic (SRQ-A) (Ryan &
Connell, 1989) was administered to assess students’ autonomous
and controlled motivation for Dutch, English, or math. The SRQ-A
assesses the extent to which students’ school-related behaviors
are autonomously regulated. It consists of sixteen items that are
answered on a five-point scale ranging from completely not
applicable to me (1) to completely applicable to me (5). In line with
previous studies (e.g., Vansteenkiste, Lens, De Witte, De Witte, &
Deci, 2004; Vansteenkiste, Sierens, Soenens, Luyckx, & Lens,
2009), factor analyses revealed two subscales. The first scale was
autonomous motivation, consisting of eight items from the subscales
intrinsic and identified regulation (e.g., ‘Why do you try to do well
in English? Because I enjoy doing my school work for English
well.‘). This subscale had a reliability of a ¼ 0.85. The second scale
was controlled motivation, consisting of eight items from the5
subscales introjected and external regulation (e.g., ‘Why do you try
to do well in math? Because I might get a reward if I do well in
math.‘). This subscale had a reliability of a ¼ 0.70.
3.2.4. Self-efficacy
Self-efficacy for each subject was measured by a scale from the
‘Patterns of Adaptive Learning Survey’ (PALS) (Midgley et al., 2000).
The scale consisted of six items (e.g., ‘I can do even the hardest work
in English if I try.‘) that were answered on a five-point scale ranging
from completely not applicable to me (1) to completely applicable
to me (5). Cronbach’s a ¼ 0.84.
3.2.5. Behavioural engagement
Behavioural engagement for each subject was assessed by stu-
dents’ self-reported effort investment by a scale from Roede (1989).
The scale consisted of six items (e.g., ‘I work hard during math
class’) that are answered on a five-point scale ranging from
completely not applicable to me (1) to completely applicable to me
(5). Cronbach’s a ¼ 0.81.
3.2.6. School achievement
Students reported their average course grade for Dutch, English,
and/or mathematics. Self-reported grades in academic subject do-
mains are considered to reflect actual grades with reasonable ac-
curacy (Kuncel, Crede, & Thomas, 2005). The grades can range from
1 to 10, with 10 representing the highest grade.
3.3. Data analyses
The analyses were performed with Mplus (Muthen & Muthen,
2012). To examine which naturally occurring profiles of teacher-
provided need support and student-perceived need support could
be distinguished, two separate latent profile analyses (LPA)
(Vermunt & Magidson, 2002) were conducted. LPA has several
advantages compared to traditional cluster techniques, mainly
because it is model-based and therefore, model fit of solutions with
different numbers of clusters can be compared. Moreover, with LPA,
it is possible to take classification inaccuracy into account. The data
had a cross-classified structure with students nested in both classes
and teachers (Fielding & Goldstein, 2006). However, the number of
teachers/classes was too small to accurately correct for the cross-
classified structure. We considered two alternative options: (1) to
aggregate scores for each student (i.e., to aggregate the need sup-
port and motivation scores for math, Dutch, and English; or (2) to
use only one observation per student. Given the domain-specificity
of motivational constructs (Bong, 2001; Green, Martin, & Marsh,
2007; Hornstra, Van der Veen, & Peetsma, 2016), and the fact
that aggregating wouldmean aggregating over teachers as well, the
first option did not seem conducive. The second optionwouldmean
that wewould not use almost half the observations in our data, and
therefore also seemed undesirable. Therefore, we includedmultiple
measurements per student even though the measurements were
not fully independent. We performed the LPA analyses, while cor-
recting for the nested structure of the data (students nested in
classes) by estimating cluster-robust standard errors (i.e., the
“sandwich estimator”, McNeish, Stapleton,& Silverman, 2017). This
method, however, did not take into account the non-independence
of the data due to students participating in multiples domains. To
ensure that the findings were not affected by this non-
independence, similar analyses were therefore performed with
only one observation per student to check if the findings were
robust. Except for minor variations, this was indeed found to be the
case. Therefore, only the findings for the analyses with all obser-
vations included are reported. In addition, for students
Table 1
Descriptive statistics
M SD Min Max ICC
Teacher ratings of need-support
Autonomy-support 3.05 0.83 1.00 5.00 .18
Structure 3.71 0.45 2.30 5.00 .29
Involvement 3.51 0.70 1.00 5.00 .24
Student perceptions of need-support
Autonomy-support 3.68 0.59 1.80 5.00 .17
Structure 3.54 0.53 1.60 5.00 .11
Involvement 3.52 0.78 1.00 5.00 .20
Motivational outcomes and achievement
Autonomous motivation 3.55 0.79 1.00 5.00 .10
Controlled motivation 2.87 0.59 1.00 5.00 .01
Self-efficacy 3.48 0.65 1.50 5.00 .01
Behavioural engagement 3.39 0.70 1.00 5.00 .06
Achievement 6.99 1.11 4.00 9.50 .07
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membership across domains was examined and reported.
In the LPAs, models from one up to nine profiles were estimated
and then compared based on the following criteria and consider-
ations: (1) the AIC, BIC, and SA-BIC were considered as fit criteria,
with models with smaller values preferred over models with larger
values (Vermunt & Magidson, 2002); (2) models with higher clas-
sification accuracies were preferred indicated by higher entropy
values (e.g., Pastor, Barron, Miller, & Davis, 2007) and by high
average latent profile probabilities for the most likely profile
membership; (3) with regard to parsimony, solutions with fewer
profiles were preferred over solutions with more profiles, espe-
cially if additional profiles were only small variations of profiles
found in previous solutions (4) profiles with very few cases (e.g.,
<5% of the cases); were not considered; (5) the interpretability of
the solutions was considered. As a next step, multilevel LPAs
(MPLA) were performed to examine whether the probability that a
student belongs to a specific attributional profile varied signifi-
cantly across classes (Henry & Muthen, 2010; M€akikangas et al.,
2018). Furthermore, cross-tabulations with Chi-square tests were
conducted to examine the correspondence between student and
teacher profiles and the correspondence in profile membership
across domains.
To examine the second research question on how the profiles
are associated with motivation and achievement, a three-step
Bolck-Croon-Hagenaars (BCH) method was used (Asparouhov &
Muthen, 2015). Although it is possible to use a one-step model
and include distal outcomes in the latent profile model, this can
lead to undesirable shifts in the latent classes, because the latent
classes are determined not only by its indicators but also by the
distal outcomes. As an alternative, researchers have used three-step
approaches in which they first estimated the latent profiles, then
assigned respondents to their most likely profile, and then esti-
mated differences between these groups in distal outcomes, for
example by a MANOVA analyses. However, this approach can lead
to underestimations of the strength of the relationships between
the latent profiles and distal outcomes (Bakk, Tekkle, & Vermunt,
2013). With a three-step approach with a BCH bias correction
method (Bolck, Croon, & Hagenaars, 2004), these biases are pre-
vented (Bakk et al., 2015). We therefore used the three-step BCH
method as described by Asparouhov andMuthen (2015) to examine
if different need support profiles were associated with motivation
and achievement. Wald-tests were used to test whether the dif-
ferences were significant. Again, we corrected for the nested
structure of the data by estimating cluster-robust standard errors.4. Results
4.1. Descriptive statistics and correlations
Table 1 displays the descriptive statistics of the dimensions of
teacher-reported need support, student-perceived need support,
motivational outcomes, and school achievement. Table 1 also
shows the intraclass correlations (ICCs), which indicates the degree
of variance situated at the class level. For all variables, the ICCs are
below .29, indicating that most variance is situated at the individual
level. Table 2 displays the correlations between the variables. The
three dimensions of need support as perceived by students are
positively correlated (r ¼ .56 e r ¼ .68). For teacher-reported need
support, a different pattern emerges with a non-significant corre-
lation (r ¼ .02) between structure and involvement, a negative
correlation between autonomy support and structure (r ¼ .43),
and a positive correlation between autonomy support and
involvement (r ¼ .37). As for the intercorrelations between teacher6
and student reports of need support, teacher-reported autonomy
support and involvement both correlated positively with student
perceptions on all three dimensions (r ¼ .10 to r ¼ .21). Teacher-
reported structure however was not correlated with student per-
ceptions of need support.4.2. Student profiles of teachers’ need support
Table 3 displays the fit statistics of the latent profile analyses for
student perceptions of need support. The results indicate that e up
to the solution with six profiles e solutions with more profiles had
better fit (smaller AIC, BIC, SA-BIC values) compared tomodels with
fewer profiles. However, solutions with five or more profiles
included very small groups (<5%). Solutions with more than three
profiles only included minor variations of the first three profiles. In
all, the three-profile solution was considered the best representa-
tion of students’ need support profiles. The three-profile solution
had very high average latent class probabilities (>0.88) for the most
likely latent class membership (see Table 4), indicating that with
the three-profile solution, profile membership can be estimated
with a high degree of accuracy.
Fig.1 displays the configuration of the three profiles. The profiles
were balanced, suggesting that the three dimensions of need sup-
port as perceived by students are interdependent. That is, a higher
level of support in one dimension is associated with higher levels of
support in the other dimensions. Profile 1 consists of students who
perceived relatively low levels of need support in all dimensions.
This profile is referred to as ‘low need support’ and 21% of students
are placed in this profile. Most students (64%) are in Profile 2, with
moderate support in all three dimension. This profile is referred to
as ‘moderate need support’. The third profile consists of 14% of the
students and is characterized by high support for all three needs
and therefore referred to as ‘high need support’. The results of the
Multilevel LPA indicated that the size of the latent profiles varied
between classes (Profile 1 versus 3: z ¼ 0.61, p ¼ .619; Profile 2
versus 3: z ¼ 3.158, p ¼ .006). That is, some profiles were more
common in some classes than in other classes.4.3. Teacher profiles of teachers’ need support
A three-profile solution was considered the best representation
of teachers’ need support profiles. The fit statistics reported in
Table 5 suggest that solutions with more teacher profiles had better
fit than models with fewer profiles. However, solutions with five or
more profiles included very small groups (<5%) and solutions with
more than three profiles only included minor variations of the first
three profiles. Moreover, the solution with four profiles was
Table 2
Correlations between teacher (T) and student (S) ratings of need-support of motivation outcomes and school achievement.
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.
1. T_Autonomy-support 1.00
2. T_Structure .43** 1.00
3. T_Involvement .37** .02 1.00
4. S_Autonomy-support .19** .06 .12** 1.00
5. S_Structure .17** .08 .10** .68** 1.00
6. S_Involvement .21** .06 .21** .56** .60** 1.00
7. Autonomous motivation .27** .12** .19** .50** .50** .53** 1.00
8. Controlled motivation .05 .03 .04 .04 .01 .10* .16** 1.00
9. Self-efficacy .29** .09 .15** .35** .32** .38** .64** .07 1.00
10. Behavioural engagement .26** .14** .14** .42** .42** .47** .72** .13** .60** 1.00
11. School achievement .34** .26** .17** .14** .19** .17** .28** .05 .36** .32** 1.00
* p<.05 level (2-tailed); **<.01 level (2-tailed).
Table 3
Latent profile solutions for student profiles of need-support
K AIC BIC SA-BIC Entropy % per cluster
1 2789.450 2814.604 2795.560 1.000 100
2 2491.221 2533.145 2501.405 0.662 49/51
3 2339.507 2398.200 2353.765 0.780 22/64/14
4 2246.319 2321.781 2264.650 0.785 5/45/40/10
5 2224.592 2316.824 2246.996 0.819 5/36/2/45/11
6 2207.269 2316.270 2233.747 0.831 1/6/2/38/11/43
7 2192.429 2318.200 2222.981 0.853 1/5/2/39/5/10/42
8 2187.424 2329.964 2222.049 0.865 1/10/2/39/41/0/5/1
9 2181.433 2340.743 2220.132 0.786 1/21/4/1/2/32/9/0/30
Table 4
Average latent class probabilities for the most likely latent class membership for
student profiles of need-support.
1 2 3
1 .88 .12 .00
2 .06 .91 .03
3 .00 .09 .91
Table 5
Latent profile solutions for teacher profiles of need-support
K AIC BIC SA-BIC Entropy % per cluster
1 2780.908 2805.888 2786.845 1.000 100
2 2648.654 2690.287 2658.548 0.659 40/60
3 2604.542 2662.829 2618.395 0.740 36/58/6
4 2587.384 2662.324 2605.195 0.694 25/35/35/5
5 2562.230 2653.823 2583.999 0.740 22/33/4/35/6
6 2518.773 2627.019 2544.499 0.868 6/40/7/34/10/4
7 2502.374 2627.273 2532.058 0.820 14/7/4/21/10/6/39
8 2489.679 2631.232 2523.321 0.845 8/0/11/22/38/10/6/4
9 2442.188 2600.394 2479.788 0.948 16/4/20/21/14/7/3/13/3
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three-profile solution. Table 6 indicates that with the three-profile
solution, profile membership can be estimated with a high degree
of accuracy (average latent class probabilities > .85).
The configuration of the three profiles is displayed in Fig. 2.
Around one third of students (36%) are placed in Profile 1 based on
the ratings of need support by their teacher. This profile consists of
students whose teacher provides themwith relatively low levels of
autonomy support, moderate structure, and low involvement. This
profile is referred to as ‘low need support’. Profile 2 consists of7
students whose teacher provides them with high levels of auton-
omy support, moderate structure, and moderate involvement.
Because there is at least moderate support for each need, this
profile is referred to as ‘moderate need support’. A majority of
students could be classified in this profile (58%). The third profile
consists of students whose teachers provide them with low levels
of autonomy support, high structure, and high involvement. This
profile is referred to as ‘dominant teaching’. Only 6% of the students
were classified in this profile. The results of the Multilevel LPA
indicate that the size of the latent profiles did not vary between
classes (p values > .05). This indicates that the likelihood of stu-
dents being in one of the three teacher profiles of teachers’ need
support did not significantly depend on the class students were in.4.4. Associations between student and teacher profiles and across
domains
A cross-tabulation indicated significant coherence in students’
membership of the student and teacher profiles, c2(4) ¼ 21.12, p <
.001. The corresponding effect size for the association between
student and teacher clusters was small, Cramers’s V ¼ 0.10. Stu-
dents who were in the low need support teacher profile were
somewhat more likely to be clustered in the low need support
student profile, while students in the moderate need support
teacher profile were somewhat less likely to be in the low need
support student profile. Also, students in the dominant need sup-
port teacher profile were somewhat more likely to be in the low
need support student profile.
In addition, for students who participated in multiple subject
domains, it was examined if there was correspondence between
the profiles they were clustered in across domains (N ranging from
76 to 121 students). For the student profiles, all three cross-
tabulations indicated a significant association (p < .05), and the
findings suggested that students were more likely to be in similar
profiles for multiple domains. Cramer’s V ranged from 0.19 to 0.20,
suggesting medium effect sizes. For the teacher profiles, only one
Table 6
Average latent class probabilities for the most likely latent class membership for
teacher profiles of need-support.
1 2 3
1 .85 0.12 .04
2 .09 .91 .01
3 .10 .05 .85
Fig. 3. Motivational outcomes and school achievement per need-support profile
(student perceptions). Note. For presentation purposes, school achievement was
transformed to a similar scale (1-5) as the other variables.
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V ¼ 0.16), indicating less correspondence in profile membership
across domains for the teacher profiles.4.5. Associations between profiles of teachers’ need support and
student motivation and achievement
The results presented in Table 7 and Fig. 3 indicate the mean
scores of motivational outcomes and school achievement for the
three student profiles of need support. Profiles characterized by
higher levels of experienced need support were significantly
associated with more favourable motivation outcomes in terms of
autonomous motivation, self-efficacy, and behavioural engage-
ment. The three profiles did not significantly differ in controlled
motivation. Additionally, students in the moderate and high need
support profiles reported higher school achievement. Table 7 also
reports the effect sizes (Cohen’s d) for the significant differences
and indicates small to medium differences in achievement and
medium to large differences in motivational outcomes.
The mean scores of motivational outcomes and achievement for
the three teacher-reported profiles of need support are reported in
Table 8 and displayed in Fig. 4. Similar to the student profiles, no
significant differences were found between the three profiles in
controlled motivation. For the other outcomes however, it was
found that students in the moderate need support profile had moreTable 7







M SE M SE M S
Autonomous motivation 2.78 0.06 3.65 0.06 4.31 0
Controlled motivation 2.86 0.05 2.86 0.03 2.91 0
Self-efficacy 3.13 0.06 3.49 0.04 3.97 0
Behavioural engagement 2.93 0.07 3.41 0.05 4.02 0
Achievement 6.53 0.20 7.09 0.10 7.16 0
*** p<0.001, ** p<0.01, * p<0.05
8
favourable scores on autonomous motivation, self-efficacy, behav-
ioural engagement, and school achievement than students in either
the low need support or dominant teacher profiles, whereas the
low and dominant profile did not significantly differ from each
other in any of the outcomes. The effect sizes (Cohen’s d) for the
significant differences indicate small to medium differences in
achievement and medium to large differences in motivational
outcomes. The differences between the low and moderate need
support profile were small to medium and the differences between
the moderate and dominant profile ranged from small (controlled
motivation) to large (achievement), see Table 8.5. Discussion
In the present study, we examined naturally occurring profiles
of teachers’ need support and their associations with student
motivation and school achievement. Thereby we considered not
only the three separate dimensions of teachers’ need support, i.e..
autonomy support, structure, and involvement, but also their
interplay. While SDT’s three needs are assumed to be interdepen-
dent in their effects on students (Deci, 1975) and insight in their
interplay is of the utmost importance for translating SDT to
educational practice, thus far, research has been scarce. To assess
teachers’ need support, we employed a person-centered approach
and assessed teachers’ need support per student both as perceived
by the student and by the teacher.
In summary, firstly, our findings indicated balanced profiles for
student-perceived need support, i.e., students typically reported
similar levels of support for each of the three dimensions. This
finding is in line with expectations based on prior research and
suggests interdependence of the respective dimensions, i.e., high
support for one need can boost the perception of support for the
other needs, or likewise, when students do not experience supportts)
Cohen’s d
E low versus moderate low versus high moderate versus high
.10 0.98 2.06 0.68
.13 e e e
.11 0.53 1.06 0.57
.12 0.58 1.23 0.63
.14 0.29 0.37 e
Table 8








M SE M SE M SE low versus moderate low versus dominant moderate versus dominant
Autonomous motivation 3.36 0.13 3.73 0.09 3.21 0.17 0.22 e 0.40
Controlled motivation 2.91 0.07 2.83 0.04 2.94 0.09 e e 0.18
Self-efficacy 3.27 0.07 3.64 0.06 3.18 0.16 0.37 e 0.48
Behavioural engagement 3.24 0.11 3.56 0.07 2.87 0.26 0.24 e 0.52
School achievement 6.64 0.11 7.34 0.11 6.11 0.22 0.41 e 0.77
*** p<0.001, ** p<0.01, * p<0.05, ϯ p<0.10
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other dimensions.
Notably, for teacher-reported need support, our results showed
a different picture: these profiles appeared unbalanced. Three
profiles were distinguished: (1) a low need support profile char-
acterized by low levels of autonomy support and involvement and
moderate structure; (2) a moderate profile characterized by high
levels of autonomy support yet moderate structure and involve-
ment; and (3) a dominant teaching profile characterized by low
autonomy support with high structure and involvement. Based on
prior research, we had anticipated that profiles for teacher-
reported need support might be unbalanced, amongst others
because teachers seem to consider autonomy support and structure
as the opposite ends of the same continuum (e.g., Hornstra et al.,
2015; Jang, Reeve, & Deci, 2010; Reeve, 2009; Vansteenkiste et al.,
2012).
In addition, as expected, findings suggested only modest cor-
respondence between the student and teacher profiles. This sug-
gests that teachers and students do not perceive their interactions
in the same way, although there is some correspondence.
Finally, we found teachers’ need support to be positively asso-
ciated with student motivation and achievement. As we found only
balanced profiles for student-perceived need support, we could not
disentangle the unique effects of each dimension and therefore not
establish whether the effects of need support on student outcomes
were additive or combined. As such, the teacher-reported profiles
providedmore information on how the needs interact in predicting
student outcomes. The finding that the profile with at least mod-
erate support in each dimension yielded the most beneficial stu-
dent outcomes suggests that higher overall levels of need support
are associated with more favourable student outcomes. In addition,
the finding that the two profiles that were low in autonomy sup-
port e even when combined with high levels of structure and9
involvement (i.e., ‘dominant teaching’)ewere both associatedwith
equally unfavourable student outcomes, indicates that high levels
of support in the other two dimensions cannot compensate for a
lack of autonomy support.
5.1. Implications for research and practice
Our findings generate several relevant implications for research
and practice. First, the balanced profiles for student-perceived need
support suggest the three dimensions of need support could be
(much) more intertwined than has typically been accorded for. This
is supported by the lack of compensation effects we found for
profiles of teacher-reported need support. In this light, the question
emerges how the findings of the many studies focusing on only one
dimension of need support should be interpreted. Based on our
findings, it could even be anticipated that in such studies the level
of perceived support for the measured dimension is indicative of
the level of support for all three dimensions. Implications are far-
reaching. Amongst others, for interventions focusing on one or
two dimensions of need support it could be that effectiveness
varies between contexts, with interventions being more effective
when the other dimension(s) of need support being apparent
already. Future research is necessary to sort this out.
Second, for teacher-reported need support, the unbalanced
profiles we found imply that while balanced need support appears
most beneficial for students, teachers do not necessarily report to
offer balanced support. On the contrary, the teachers themselves
often indicated to combine high structure with low autonomy and
vice versa, which has also been suggested in prior studies (Hornstra
et al., 2015; Jang, Reeve, & Deci, 2010; Reeve, 2009; Vansteenkiste
et al., 2012). A possible explanation is that teachers tend to
confuse structure with control, thereby offering structure in rather
controlling ways without supporting students’ need for autonomy.
This has been found especially for students who lag behind, are
perceived to be unmotivated, or students from less affluent back-
grounds (e.g., Reeve, 2009; Pelletier et al., 2002). Alternatively,
there also seem to be teachers who report relatively high levels of
autonomy but who seem hesitant in providing structure. It may be
that those teachers are afraid to come across as controlling..
Educational interventions would benefit from taking consideration
of such dis-optimal processes.
Third, whereas previous studies on combinations of dimensions
of need support mostly focused on autonomy support and structure
(e.g., Hospel&Galand, 2016; Sierens et al., 2009), the findings of the
present study provide insight in the role of involvement. We found
that when students perceived a high degree of autonomy support
and structure, they typically also perceived higher levels of teacher
involvement. The profiles that were distinguished based on
teacher-reports suggest, however, that involvement is rather in-
dependent on the other two dimensions. That is, teachers who
reported a high level of involvement with their students did not
necessarily also provide high levels of structure or autonomy or vice
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Fourth, while there was only modest correspondence between
the teacher and student ratings of need support, both types of
measures were predictive of student outcomes. The difference in
findings between student and teacher measures of need support
illustrates the added value of combining different measures in
future research in order to obtain a more accurate and complete
picture of teacher-student interactions in classrooms. Combining
both types of measures revealed some interesting patterns,
although these findings were beyond the scope of our research
questions. That is, correlations showed that teacher-reported au-
tonomy support and involvement were positively associated with
student perceptions on all three dimensions, yet, teacher-reported
structure did not facilitate students’ perceptions of need support.
As discussed above, this may come about as many teachers appear
to offer structure in rather controlling ways without supporting
students’ need for autonomy. These findings indicate that teachers
may especially benefit from interventions explicitly focusing on
how to provide structure in autonomy- and relatedness-supportive
ways.
Finally, while SDT proposes that an optimal teaching style is
characterized by high levels of support in all three dimensions (e.g.,
Ryan & Deci, 2000), our findings reveal that such an optimal
teaching style is not often found in practice. When looking at
student-perceptions of need support, most students perceived
moderate levels of support for each dimension, while only a small
proportion perceived high levels of need support for all three di-
mensions. Moreover, teacher-reports of need support revealed that
such an optimal profile with high levels of support for all three
dimensions did not seem to occur. Even the most optimal profile
based on teacher-reports (relatively high autonomy support,
moderate structure and involvement) was only found for over half
of the students. These findings demonstrate that there is substan-
tial room for improvement when it comes to teachers’ need sup-
port, thereby considering that the dimensions of need support do
not occur in isolation but are interdependent.
5.2. Recommendations for future research
The present study demonstrated that different combinations of
teachers’ need support can be identified by adopting a person-
oriented approach. To gain understanding of why teachers adopt
a certain teaching style, future research is necessary to examine
possible antecedents of different profiles of teachers’ need support.
It would, for example, be interesting to examine the role of
teachers’ beliefs, knowledge, experience, and background as well as
school characteristics. Moreover, given the large difference in need
support between students in the same class (as is apparent from
the relatively low ICCs), also the role of student characteristics as
predictors of teachers’ need support needs to be examined. Prior
studies (e.g., Hornstra et al., 2020; Hornstra et al., 2015; Pelletier
et al., 2002; Reeve, 2009) have suggested that certain student
characteristics, such as ability level, motivation, and demographic
characteristics, can evoke higher or lower levels of autonomy
support. Moreover, while prior research suggests that high levels of
need support are beneficial for all students (e.g., Stroet et al., 2013),
research on adaptive teaching or differentiation states that students
benefit from a personalized approach (Deunk, Smale-Jacobse, de
Boer, Doolaard, & Bosker, 2018). More research is needed to
examine if and how differentiation in teachers’ need support can be
conducive for students’ motivation and learning outcomes. It may
be that teachers could use different types of need-supportive
strategies to satisfy the needs of different students.
In addition, it is recommended to study the generalizability of
the findings beyond this the context of this study. Our study10focused on the first year of secondary education and included three
core academic domains. Our study population mostly consisted of
students in the lower tracks of secondary education. It could be that
students in this age group are not yet able to distinguish between
different aspects of need support, resulting in balanced need sup-
port profiles based on student perceptions. Similar studies with
older students may yield different findings, although in the one
study in higher education we are aware of, balanced profiles were
found as well (Leenknecht et al., 2017). Further research could aim
to examine whether the profiles that were obtained in this study
were specific to this context and examine if similar profiles of need
support can be found in other contexts.
Further, it would be of interest to gain a more fine-grained un-
derstanding of the mechanisms underlying our findings. Why is it
that students perceive their teachers’ need support as relatively
balanced? In section 2, we offered some possible explanations. For
example, feeling (somewhat) competent to do a task may be a
prerequisite to experiencing autonomy and feeling related may
make people more open to accept the other’s viewpoints and not
feel controlled by their suggestions. In future research, it would be
of relevance to examine validity of these proposed mechanisms, for
example via experimental manipulations varying each dimension
systematically, and by student interviews. In interviews, students
could, for example, be askedwhere their psychological responses to
teacher-student interactions stem from. Additionally, a more fine-
grained examination of profiles of need support would be of in-
terest in this light, taking into consideration not only support per
dimension (i.e., autonomy support, structure, and involvement),
but also per element (e.g., offering choice).
Additionally, given the low correspondence between student
and teacher perceptions, it would be of interest to examine in more
depth how these are related, to gain understanding of how need
support as perceived by teachers relates to how students perceive
and respond to student-teacher interactions psychologically. Next
to comparing teacher and student reports, it would also be of in-
terest to combine these measures with classroom observations and
video-stimulated recall, to gain a better understanding of how
actual classroom practices with respect to each of the three di-
mensions are perceived and responded to by students and teachers.
Such an approach could help shed light onwhat makes educational
SDT-interventions effective as well.
5.3. Limitations
Several limitations of the present study are worth noting. First,
given the cross-sectional nature of the data, the direction of cau-
sality cannot be established. Longitudinal research could help to
unravel the direction of causality in the relation between profiles of
need support and students’ motivation and achievement. In addi-
tion, the data was collected early in the school year. Longitudinal
research may also give more insight into the stability of need
support profiles over time, and for example show if different pro-
files emerge later on in the school year when students and teachers
have gotten to know each other better. Second, a teacher’s teaching
style may be a combination of more general behaviours displayed
toward all their students and student-specific behaviours
expressed toward specific students. By correcting for the nested
structure of the data, we took the hierarchical nature of the data
(students clustered in classes/teachers) into account. Yet, given the
relatively small number of classes participating in this study, the
present study did not explicitly distinguish between class-general
and student-specific aspects of teachers’ need support. Further
research with a larger sample at the classroom level could take a
multilevel approach and distinguish between profiles of need
support at both the class-general and student-specific level.
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as the data had a cross-classified structure with students nested in
classes as well as in teachers who taught multiple classes. Thereby
the data violated the assumption of independence. Additional an-
alyses suggested that the findings did not substantially differ if the
data were analysed with one observation per student, supporting
the robustness of the findings. However, with a larger number of
classes and teachers, a cross-classified approach (Fielding &
Goldstein, 2006) can be used to accurately account for the non-
independence of the data, which can provide more insight into
how variance in student-perceived and teacher-perceived need
support is distributed across teachers, classes, students, and spe-
cific pairings of teachers and students. Prior research using such an
approach (Mainhard, Oudman, Hornstra, Bosker, & Goetz, 2018)
suggests that within-class variations in interpersonal teacher be-
haviours may be largely due to specific student-teacher pairings.
This might also be the case for need-supportive teaching. Third, to
reduce the time investment of the teachers who rated the three
dimensions of need support for each student, we used shortened
scales for autonomy support and structure. We tried to ensure
content coverage, but nevertheless, the complete scales may cover
the constructs more completely. Fourth, in the present study, we
only focused on the three dimensions of need support. We did not
assess need thwarting (control, neglect, and chaos as opposites of
autonomy support, structure, and involvement). Prior research
(e.g., Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani,
2011; Haerens et al., 2015) suggests that a lack of need support
does not necessarily imply that students’ need are thwarted.
Examining naturally occurring profiles of dimensions of need
support and need thwarting may provide an even more complete
understanding of the interactions between teachers and students.
Despite these limitations, our study demonstrates the value of us-
ing a person-centered approach to increase our understanding of
the complex interplay between different aspects of need support as
well as the added value of incorporating different types of mea-
sures simultaneously.
5.4. Conclusions
The present study was among the first to examine profiles of
teachers’ need support. By adopting a person-oriented approach
and assessing teachers’ need support from two different perspec-
tives, we were able to advance research on teachers’ need support.
In doing so, this study increases understanding of how different
dimensions of need support are combined in practice and provides
new insights regarding the complex interplay between different
dimensions of need support in relation to student outcomes. The
present study has shown that dimensions of need support do not
occur in isolation but are interdependent. An integrative approach
e taking into account all three dimensions e is therefore recom-
mended for future research and educational practice.
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